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BACKGROUND OF THE INVENTION: 

This invention relates generally to machining, and more specifically to precisely 
holding a workpiece for wire electrical discharge machining. 

It is often a requirement to hold a workpiece in a specific position for a machining 
operation, then rotatably index it about an axis to a different angular position for another 
operation. Additionally, for subsequent operations, it may be a requirement to change 
the axis of rotation to a different angle relative to the machine base than on the first 
operation. 

It is also beneficial to have the lowermost part of the workpiece in close proximity 
to the lower wire guide of the machine. Prior art does not facilitate a change in elevation 
of the workpiece. 

In prior art these things are not easily accomplished and the machinist must often 
create special tooling to obtain the desired effect. 
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Since wire electrical discharge machining is often done submerged in water, it is 
also necessary to have the workholding tool unaffected by the water, therefore prior art 
would seal the internal mechanisms to prevent contamination. 

BRIEF SUMMARY OF THE INVENTION: 

The present invention provides a fixture to allow the placement of a workpiece at 
a predetermined angular adjustment relative to the machine base, adjust the elevation of 
the workpiece to the optimum location, and rotationally index the workpiece. Further, the 
present invention allows the machinist to change the rotational axis to a different 
predetermined angle relative to the machine base, and to change the elevation, all 
without disturbing the clamping of the workpiece. The present invention also allows the 
machinist to remove the workpiece from the machine for inspection, and return it to the 
machine without losing position of the workpiece relative to the machine. 

The present invention also is designed to be unnaffected by contaminated water 
or dialectric fluid entering its internal cavities, therefore needs no seal or pressurization. 

The present invention is designed in a modular fashion to provide with a basic 
workholding indexing head which can be simply mounted to the machine table, or used 
with cooperating attachments to provide the additional features necessary for the 
particular job requirements. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS: 

Figure 1 is an external view of the basic indexing head showing the primary 
indexing system, and shown with a collet holder holding a coll t. 



-2- 



Figure 2 is a cross section of figure 1 showing the internal arrangements of the 
collet holder and collet. 

Figure 3 is an external view of the basic indexing head with the addition of a 
secondary rotary indexing system with a rotational axis at a 90 degree angle to the 
rotary axis of the primary indexing system. 

Figure 4 is a cross section of figure 3 showing the hidden lines of the secondary 
indexing system. 

Figure 5 is the top view of an assembled modular system. 

Figure 6 is the side view of the assembled modular system. 

Figure 7 is the front view of the assembled modular system. 

Figure 8 is the side view of the assembled modular system wherein the basic 
indexing head has been articulated to a higher elevation and different angle. 
DETAILED DESCRIPTION OF THE INVENTION: 

Figures 1 and 2 illustrate the indexing head meant to be the basic assembly of 
the modular system, and can be used alone if desired. The body 1 has radially spaced 
interlocking surfaces 3 which engage with matching interlocking surfaces on the 
workholding member 2. There is ample diametral clearance between the inside diameter 
of 1 and the outside diameter of 2 to allow contaminated liquids to not interfere with 
normal operation. 

Indexing is achieved by loosening nut 4 and extracting workholder 2 a sufficient 
distance to allow rotation of the workholder to a desired postion wherein nut 4 can be 
tightened to re-engage the interlocking surfaces 3 located on body 1 and workholder 2 
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In the embodiment illustrated, a workpiece is clamped in the collet 6 by tightening 
nut 5 on the back of the collet. The entire assembly of workpiece, workholder 2, collet 6 
and nut 5 can be removed from the body by removing nut 4 and sliding the said 
assembly out the front end of the body. The nut 5 is smaller than the inside diameter of 
nut 4. Thus the workpiece can be removed from the machine for inspection without 
disturbing the clamping of the workpiece. The workpiece, still held in the collet, can then 
be replaced into the body 1 without losing its critical positioning in the machine. 

The preferred embodiment described herein is exemplary and not meant to limit 
workholding to the collet 6 shown contained within the workholder 2. The workholder 2 
can be configured to accommodate various chucks, or many other holding methods. 

Figure 3 shows the indexing head with the addition of a secondary pair of radially 
spaced interlocking surfaces 7 which has an axis of rotation perpendicular to the axis of 
rotation of interlocking surfaces 3. This allows the member 8 which has % of the pair of 
interlocking surfaces, to be clamped into a suitable holding means stationary to the base 
of the machine. A clamping force, such as provided by a screw, passes through 
member 8 to lock the interlocking surfaces together in the desired position. The result is 
that the indexing head can be locked at a predetermined angular position relative to the 
machine base. Figure 4 is a sectional view of the assembly which shows the location of 
the radially spaced interlocking surfaces 7, with the use of hidden lines. 

Figure 5 is a top view of a preferred embodiment of a completed modular system. 
Additionally illustrated is arm 9 with % of the pair of radially spaced interlocking surfaces 
10, a sliding member 1 1 which has the other % of the interlocking surfaces of 10. An 
angle plate 12 which is clamped to the machine base 13. Angle plate 12 has a vee 
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groove to accommodate the shape of the sliding member 1 1 . This arrangement allows 
the assembly to be adjusted along the vertical axis of the machine to the desired height 
without affecting the angularity of the indexing head relative to the machine base 13. 

The machine base 13 is commonly raised to just above the upper surface of the 
lower wire guide. The assembly illustrated allows the indexing head to be lowered within 
the body of the machine so that the center of the axis of rotation can be lowered to this 
height, thus, even a small diameter workpiece can be lowered to the optimum height just 
above the lower wire guide. 

Figure 6 is a front view of the assembly at its lowest adjusted height. 

Figure 7 is a side view of the assembly on a cross section of the machine base 
13 with the indexing head lowered to the extent that its center of rotation is on a plane 
with the machine base 13. 

Figure 8 illustrates an example of positioning obtained by utilizing the locking 
surfaces 7 and 10, and by sliding member 1 1 higher in the vee of angle plate 12. While 
these illustrations represent a preferred embodimant of the system, they are not meant 
to be limited to the specifics shown. 

With this system, a machinist can rapidly position the indexing head at a desired 
angularity without the need of an auxiliary angle setting procedure, and without the need 
to unclamp the workpiece. 
CLAIMS: 

It is to be understood that the present invention is by no means limited only to the 
particular constructions herein disclosed and shown in the drawings, but also comprises 
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